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© A semiconductor device comprises a plurality of 
circuits (11a to 11c) formed on an IC chip area (10), 
having electric power systems each being indepen- 
dent, a plurality of power potential supply wires (12a 
to 12c) connected to the plurality of circuits, respec- 
tively, a plurality of power potential supply terminals 
(14a to 14c) connected to the plurality of power 
potential supply wires, respectively, at least one pad 
(18) for voltage stress test formed on the IC chip 
area, and controllers (17a, 17b) for controlling a 
predetermined voltage stress to be applied from one 
of the plurality of power potential supply terminals to 
all power potential supply wires on the IC chip area 
by use of an input from the pad for voltage stress 
test. 
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The present invention relates to a semiconduc- 
tor device and more particularly to a semiconductor 
device having pads for a voltage stress test suit- 
able for performing screening of defective chip 
areas by use of a probe card and prober in a wafer 
state. 

In a manufacturing process of a semiconductor 
device, after a wafer manufacturing process is fin- 
ished, good chip areas are selected by a diesort 
test and defective chip areas are marked. There- 
after, good chip areas are contained in a package, 
and the shape of the final product is finished. Then, 
the semiconductor whose shape is finished as a 
final product and whose package is finished is 
bumed-in. 

In contrast, for performing screening of the 
defective chip areas by use of a probe card and a 
prober when the chip areas are in a wafer state 
before the diesort test, the following process is an 
ideal in view of the efficiency of the voltage stress 
test. 

The needles of the probe card are simulta- 
neously brought into contact with pads for a volt- 
age stress test to be used in performing the 
screening of the defective goods on all IC chip 
areas on the wafer, and a voltage stress is applied 
thereto. In the above explanation, the terminals on 
the wafer are called as pads, and the terminals of 
the probe card are called as needles. However, any 
members may be used if they are structured to be 
electrically connected to each other. 

However, in the present state of the probe card 
technique, it is impossible to simultaneously bring 
the needles of the probe card into contact with all 
chip areas on the wafer. In actual, it is preferable 
that the needles of the probe card be simulta- 
neously brought into contact with the pads for 
voltage stress test on the chip areas on the wafer 
as much as possible. Therefore, it is preferable that 
the number of needles to be brought into contact 
with one chip area be the smallest as possible. 

The following explains a case in which the 
voltage stress is applied to the chip areas by use 
of a power potential supply wire and a ground 
potential supply wire. 

Figs. 1 and 2 show a state that the needles of 
the probe card are brought into contact with two 
chip areas adjacent to each other among a plurality 
of IC chip areas on the wafer and the voltage 
stress is applied thereto when the conventional 
semiconductor device is burned-in in a wafer state. 

In Fig. 1, three circuits 71a to 71 c each having 
an independent electric power system are formed 
on each chip area 70. There are independently 
formed three VCC lines (power potential VCC sup- 
ply wires) 72a to 72c to correspond to these cir- 
cuits and three VSS lines (ground potential VSS 
supply wires) 73a to 73c. Three VCC pads 74a to 



74c are formed to correspond to three VCC lines 
72a to 72c, and three VSS pads 75a to 75c are 
formed to correspond to three VSS lines 73a to 
73c. 

5 The pads 74a to 74c and 75a to 75c are used 

such that the needles 76 projected from two sides 
of the probe card facing each other are simulta- 
neously brought into contact with these pads and 
the voltage stress is applied the chip areas in a 

10 case that screening of the defective chip areas is 
performed by use of the probe card and the prober 
when the chip areas are in a wafer state before the 
diesort test. 

Also, the pads 74a to 74c and 75a to 75c are 
75 used such that the needles 76 of the probe card 
are brought into contact with these pads at the time 
of the diesort test. 

Moreover, the pads 74a to 74c and 75a to 75c 
are used such that these pads are bonded to outer 
20 pins (not shown) by a bonding wire when chips are 
separated from the semiconductor device in a wa- 
fer state and the respective separated chips are 
contained in the package. 

For applying the voltage stress to the circuits 
25 71a to 71c formed on the chip area 70 having three 
electric power systems by use of VCC lines 72a to 
72c and VSS lines 73a to 73c in the wafer state, 
the necessary number of needles 76 of the probe 
card is six since the needles 76 must be simuita- 
30 neousiy brought into contact with all pads, that is, 
VCC pads 74a to 74c and VSS pads 75a to 75c. 

In a case that the circuit group having only one 
electric power system is formed on the chip area, 
since one VCC line and one VSS line, which are 
35 connected to the circuit group and one VCC pad 
and one VSS pad are provided, the number of the 
needles 76 may be two when applying the voltage 
stress in the wafer state. 

Therefore, the necessary number of needles 76 
40 of the former chip areas increases three times as 
many as that of the latter chip areas, so that the 
number of the chip areas with which the needles 
76 can be brought into contact reduces to 1/3. In 
other words, the needles 76 of the probe cannot be 
45 brought into contact with all chip areas on the 
wafer due to the technical limitation of the number 
of the needles in the present technical state. There- 
fore, the efficiency of the voltage stress test to be 
applied to the wafer where the former chip area 70 
so is formed is reduced to 1/3 as compared with the 
wafer where the latter chip area is formed. 

The efficiency of the voltage stress test is 
reduced as the number of the VCC lines 72a to 
72c and that of VSS lines 73a to 73c and the 
55 number of the corresponding VCC pads 74a to 74c 
and that of VSS pads 75a to 75c are increased. 

The following will explain some cases in which 
a plurality of VCC pads or VSS pads are formed on 
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one chip area. 

(A) In an IC chip contained in the package 
having one VCC pin or VSS pin, the electric 
power system are separated from the circuit 
t group each being independent in the chip, the 

VCC pads or VSS pads are formed in each 
circuit, and bonded to one VCC pin or one VSS 
pin in a multiple fashion; 

(B1) In an IC chip contained in the package 
having a plurality of VCC pins or VSS pins, the 
electric power system are separated from the 
circuit group each being independent in the 
chip, the VCC pads or VSS pads are formed in 
each circuit, the number of the VCC pads or 
VSS pads is larger than that of the VCC pins or 
VSS pins, and the VCC pads or VSS pads are 
. bonded to an arbitrarily VCC pin or VSS pin in a 
multiple fashion; 

(B2) In an IC chip contained in the package 
having a plurality of VCC pins or VSS pins, the 
electric power system are separated from the 
circuit group each being independent in the 
chip, the VCC pads or VSS pads are formed in 
each circuit, the number of the VCC pads or 
VSS pads is the same as that of the VCC pins 
or VSS pins, bonding pads are formed on the 
plurality of VCC lines or VSS lines, respectively, 
and bonded to the VCC pads or VSS pads, 
respectively. 

(B3) In an IC chip contained in the package 
having a plurality of VCC pins or VSS pins, the 
electric power system are not separated, a plu- 
rality of bonding pads are formed on the VCC 
lines or VSS lines, respectively and bonded to 
the VCC pins or VSS pins, respectively, so as to 
lower the resistance of VCC lines or that of VSS 
lines. 

Among the above cases (A) to (B3), in cases 
(A), (B1), and (B2), since the needles of the probe 
card must be in contact with the chip area by the 
number of VCC pads or VSS pads formed on the 
chip area, the efficiency of the voltage stress test is 
reduced. 

On the other hand, in a chip area 80 shown in 
Fig. 2, pads 81a to 81 c for stress test are formed 
separately from VCC pads 74a to 74c for bonding 
so as to correspond to the VCC lines 72a to 72c. 
Similarly, pads 82a to 82c for stress test are 
formed separately from VSS pads 75a to 75c for 
bonding so as to correspond to the VSS lines 73a 
1 to 73c. 

As shown in Fig. 2. in the case that six pads 
81a to 81c and 82a to 82c for voltage stress test 
are formed separately from the pads for bonding, 
the chip area will be increased by the number of 
six pads for voltage stress test. 

In the conventional semiconductor device in 
which a plurality of circuits having electric power 



systems each being independent are formed on an 
IC chip, the number of pads for voltage stress test 
per one chip is increased when contact needles of 
a probe card are brought into contact with pads for 

5 voltage stress test on the chip area formed on the 
wafer and voltage stress is applied thereto in order 
to perform a screening test of defective chip area 
in a wafer state. 

An object of the present invention is to provide 

io a semiconductor device which can solve the above 
problem. 

In order to attain the above object, the present 
invention provides a semiconductor device com- 
prising a plurality of circuits formed on an IC chip 

75 area, having electric power systems each being 
independent, a plurality of power potential supply 
wires connected to the plurality of circuits, respec- 
tively, a plurality of power potential supply termi- 
naJs connected to the plurality of power potential 

20 supply wires, respectively, at least one pad for 
voltage stress test formed on the IC chip area, and 
a controller for controlling voltage stress to be 
applied from one of the plurality of power potential 
supply terminals to all power potential supply wires 

25 on the IC chip area by use of an input from the pad 
for voltage stress test. 

According to the semiconductor device of the 
present invention, the contact needles of the probe 
card are simultaneously brought into contact with 

30 one pad of the plurality of power potential supply 
pads when screening defective the chip area in the 
wafer state, thereby making it possible to apply a 
predetermined voltage stress to all power potential 
supply wires on the IC chip area by use of the 

35 input from the pad for voltage stress test. 

Therefore, it is unnecessary to provide a plural- 
ity of pads for voltage stress test to correspond to 
all power potential supply wires on the IC chip. 

In other words, it is possible to reduce the 

40 number of pads, which the needles of the probe 
card contact, for voltage stress test per one chip 
when screening defective the chip area in the wafer 
state. At the same time, the number of chips to 
which voltage stress can be applied is increased, 

45 the efficiency of screening of the defective chip 
area can be improved, the ability of production can 
be improved, screening time of the defective chip 
area can be shortened, so that manufacturing cost 
can be reduced. 

50 Moreover, in a case that the pads for voltage 

stress test are formed separately from the pads for 
bonding formed on the IC chip area, the number of 
the pads for voltage stress test can be reduced, 
and the increase in the chip area can be controlled. 

55 This invention can be more fully understood 

from the following detailed description when taken 
in conjunction with the accompanying drawings, in 
which: 
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Fig. 1 is a plane view showing a state that 
needles of a prober card are brought into con- 
tact with a chip area and voltage stress is ap- 
plied thereto when a conventional semiconduc- 
tor is burned-in in a wafer state; 
Fig. 2 is a plane view showing a state that 
needles of a prober card are brought into con- 
tact with a chip area and voltage stress is ap- 
plied thereto when another conventional semi- 
conductor is burned-in in a wafer state; 
Fig. 3 is a plane view showing a state that 
needles of a prober card are brought into con- 
tact with a chip area and voltage stress is ap- 
plied thereto when a semiconductor device ac- 
cording to a first embodiment of the present 
invention is burned-in in a wafer state; 
Fig. 4 is a plane view showing a state that 
needles of a prober card are brought into con- 
tact with a chip area and voltage stress is ap- 
plied thereto when a semiconductor device ac- 
cording to a second embodiment of the present 
invention is burned-in in a wafer state; 
Fig. 5 is a plane view showing a state that 
needles of a prober card are brought into con- 
tact with a chip area and voltage stress is ap- 
plied thereto when a semiconductor device ac- 
cording to a third embodiment of the present 
invention is burned-in in a wafer state; 
Fig. 6 is a plane view showing a state that 
needles of a prober card are brought into con- 
tact with a chip area and voltage stress is ap- 
plied thereto when a semiconductor device ac- 
cording to a fourth embodiment of the present 
invention is burned-in in a wafer state; 
Fig. 7 is a plane view showing a state that 
needles of a prober card are brought into con- 
tact with a chip area and voltage stress is ap- 
plied thereto when a semiconductor device ac- 
cording to a fifth embodiment of the present 
invention is burned-in in a wafer state; and 
Fig. 8 is a circuit diagram showing a part of a 
DRAM circuit formed on the semiconductor chip 
area of Fig. 7. 
Embodiments of the present invention will be 
explained with reference to the drawings. 

In the explanation, the same reference numer- 
als are used in the common portion through the 
whole drawings to avoid the same explanation. 

Fig. 3 shows a plane view showing a state that 
the needles of a probe card are simultaneously 
brought into contact with two adjacent chip areas 
and voltage stress is applied thereto when a semi- 
conductor device relating to a first embodiment of 
the present invention is burned-in in a wafer state. 

In Fig. 3, reference numeral 10 is a plurality of 
chip areas formed on a semiconductor wafer. 
Three circuits 11a to 11c each having an indepen- 
dent electric power system are formed on each 



chip area. Three power potential supply wires (VCC 
lines) 12a to 12c and three ground potential supply 
wires (VSS) 13a to 13c are independently formed 
in order to correspond to these circuits, 
s Three VCC pads 14a to 14c are formed in 

order to correspond the above three VCC lines 12a 
to 12c, and three VSS pads 15a to 15c are formed 
in order to correspond to the above three VSS lines 
13a to 13c. 

10 Moreover, on each chip area, there are formed 

one pad 18 for voltage stress test and a controller 
for applying voltage stress from one of three VCC 
pads 14a to 14c to all VCC lines 12a to 12c and 
from one of three VSS pads 15a to 15c to all VSS 

75 lines 13a to 13c by use of input from the pad 18 
for stress test. 

As one specific example of the above control- 
ler, there is formed a controller having an NMOS 
transistor 17a for selectively connecting two adja- 

20 cent VCC lines 12a and 12b among the above 
three VCC lines 12a to 12c, an NMOS transistor 
17b for selectively connecting two adjacent VCC 
lines 12b and 12c among the above three VCC 
lines 12a to 12c, an NMOS transistor 17c for selec- 

25 tively shortcircuiting two adjacent VSS lines 13a 
and 13b among the above three VCC lines 13a to 
13c. and an NMOS transistor 17d for selectively 
shortcircuiting two adjacent VSS lines 13b and 13c 
among the above three VCC lines 13a to 13c. 

30 Gates of the transistors 17a to 17d are con- 

nected in common and a common connection node 
18a is connected to the pad 18 and one VSS line 
(for example, 13c) through a resistor 19. 

The following will explain the voltage applica- 

35 tion to each pad at the time of a voltage stress test 
and a diesort test of the semiconductor device in 
the wafer state, and an operation of the normal use 
of the semiconductor device, which is separated 
into individual chips from the device in a wafer 

40 state and contained in the package to be finished. 

When screening of the defective chip area is 
performed by use of the probe card and the prober 
before a diesort test in a wafer state of the semi- 
conductor, a needle 16 projecting from the probe 

45 card is brought into contact with the pad 18 for 
stress test and a gate voltage is applied thereto 
such that the transistors 17a to 17d are turned on. 
If the respective transistors 17a to 17d are turned 
on, three VCC lines 12a to 12c are shortcircuited 

50 each other, and three VSS lines 13a to 13c are 
shortcircuited each other. 

Therefore, the supply of VCC potential may be 
performed by bringing the needle 16 of the probe 
card into contact with one of three VCC pads 14a 

55 to 14c (e.g, 14b). Similarly, the supply of VSS 
potential may be performed by bringing the needle 
1 6 of the probe card into contact with one of three 
VSS pads 15a to 15c (e.g, 15b). 
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Since the pad 18 for stress test (gate voltage 
applying pad) is connected to the VSS line 13c 
through the resistor 19, a current flows into the 
VSS line from the pad 18 for stress test through 
■t the resistor 19. It is necessary to set the value of 
the resistor 19 to be extremely high such that the 
level of current is kept low*. 

Similarly, at the time of the diesort test, the 
needles 16 of the probe card are brought into 
contact with all VCC pad 14a to 14c and VSS pads 
15a to 15c, three circuits 11a to 11c each having 
an independent power system are tested, good 
chip areas are selected. At the time of the diesort 
test, the common connection node 18a is pulled- 
down to VSS potential by the resistor 19. Due to 
this, the respective transistors 17a to 17d are 
turned off, three VCC lines 12a to 12c are indepen- 
dently separated from each other, and three VSS 
lines 13a to 13c are independently separated from 
each other. 

Moreover, in the case that the semiconductor 
device in a wafer state is separated into individual 
chips and contained in the package, three VCC 
pads 14a to 14c and three VSS pads 15a to 15c 
are respectively connected to an outer pin (not 
shown) by a wire bonding. 

When the semiconductor device, is contained 
in the package and finished, is normally used, the 
common connection node 18a is pulled-down to 
VSS potential by the resistor 19. Due to this, the 
respective transistors 17a to 17d are turned off, 
three VCC lines 12a to 12c are independently 
separated from each other, and three VSS lines 
13a to 13c are independently separated from each 
other. 

According to the semiconductor device of Fig. 
3, there are provided transistors (17a, 17b) for 
selectively shortcircuiting three VCC lines 12a to 
12c formed to correspond to three circuits 11a to 
11c each having an independent power system, 
transistors (17c, 17d) for selectively shortcircuiting 
three VSS lines 13a to 13c, and the pad for stress 
test 18 connected to the gates of the transistors 
17a to 17d in common. 

Therefore, the voltage can be applied to the 
pad 18 such that the respective transistors 17a to 
17d are turned on only when the voltage stress test 

* is performed in the wafer state of the semiconduc- 
tor. Also, the number of the needles 16 of the 
probe card, which are necessary to perform the 

* voltage stress test, can be reduced. 

In other words, in the structure shown in Fig. 3, 
the number of the needles of the probe card nec- 
essary for one chip may three as compared with 
six needles of the probe card in the structure of the 
prior art shown in Fig. 1 . 

Therefore, if the structure of Fig. 3 is used in a 
case that the number of the needles of the probe 



card is technically limited, the number of the chip 
areas, to which the voltage stress is simultaneously 
applied, is doubled, and the efficiency of the volt- 
age stress test can be improved twice as much as 

5 the prior art. 

Fig. 4 is a plane view showing a state that the 
needles of a probe card are simultaneously brought 
into contact with chip areas and voltage stress is 
applied thereto when a semiconductor device relat- 

10 ing to a second embodiment of the present inven- 
tion is burned-in in a wafer state. 

In Fig. 4, each chip area 20 is the same as 
each chip area 10 of Fig. 3 excepting the following 
points: 

75 The VCC pad 14b corresponding to one VCC 

line (e.g.. 12b) and a pad 21 for stress test are 
individually formed, and the VSS pad 15b cor- 
responding to one VSS line (e.g., 13b) and a pad 
22 for stress test are individually formed. 

20 According to the semiconductor device of Fig. 

4, the same technical advantage can be obtained, 
and the following technical advantage can be fur- 
ther obtained. 

That is, if the pad is damaged by the contact of 

25 the needles of the probe card at the time of the 
voltage stress test, there occurs a problem when a 
diesort test and a wire bonding are performed in a 
latter process. In order to avoid such a problem, 
the pad for the voltage stress test and the boding 

30 pad are individually formed. 

In the prior art of Fig. 2. it was necessary to 
add six pads for stress test, that is, pads 81 a to 
81c and 82a to 82c, to correspond to three VCC 
lines and three VSS lines separately from the 

35 bonding pad. 

In contrast, in the structure of Fig. 4, only three 
pads, that is, pads 21 and 22 for stress test, which 
respectively correspond to VCC line 12b and VSS 
line 13b, and pad 18 for gate voltage application, 

40 may be added. Therefore, since the number of 
pads to be added is small, increase in the chip 
area can be restrained. 

The technical advantages mentioned in the 
above embodiments (Figs. 3 and 4) becomes re- 

45 markable as the number of circuits each having 
independent electric power system on the chip 
area is increased more. 

In other words, in the structure of Fig. 1 or Fig. 
2, the number of VCC pads and VSS pads were 

so increased by the increase in the number of circuits 
71a to 71c, and the number of the needles of the 
probe card necessary for one chip was increased 
when screening of detective chip area in the wafer 
state was performed. 

55 In contrast, according to the structure of Fig. 3 

or Fig. 4, even if the number of circuits 1 1a to 1 1c 
is increased, there may be formed a transistor for 
selectively shortcircuiting the portion between VCC 
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lines and a transistor for selectively shortcircuiting 
the portion between VSS lines. Therefore, it is 
unnecessary to increase the number of pads 18 for 
stress test, and the number of the needles of the 
probe card necessary for one chip may be small 
when screening of detective chip area in the wafer 
state is performed. 

Fig. 5 is a plane view showing a state that the 
needles of a probe card are brought into contact 
with chip areas and voltage stress is applied there- 
to when a semiconductor device relating to a third 
embodiment of the present invention is burned-in 
in a wafer state. 

In Fig. 5, each chip area 30 is the same as 
each chip area 10 of Fig. 3 excepting that the 
resistor 19 is omitted as compared with the chip 10 
of Fig. 3. 

According to the semiconductor device of Fig. 
5, basically the same operation and technical ad- 
vantage as those of the semiconductor device of 
Fig. 3 can be obtained. However, the following 
point is different from the semiconductor device of 
Fig. 3. 

More specifically, since the resistor 19 is omit- 
ted, the following points are required. 

At the time of diesort test, the needle 16 of the 
probe card is brought into contact with the pad 18 
for gate voltage application and VSS potential is 
supplied thereto, thereby each of the transistors 
17a to 17d is turned off. At the time of containing 
the semiconductor device in the package, the pad 
18 for gate voltage application is bonded to the 
VSS pin (not shown) by the wire bonding, thereby 
each of the transistors 17a to 17d is turned off. 

Fig. 6 is a plane view showing a state that the 
needles of a probe card are brought into contact 
with chip areas and voltage stress is applied there- 
to when a semiconductor device relating to a fourth 
embodiment of the present invention is burned-in 
in a wafer state. 

In Fig. 6, each chip area 40 is the same as 
each chip area 20 of Fig. 4 excepting that the 
resistor 19 is omitted and that a bonding pad 41 
corresponding to the common connection node 18a 
is added separately from the pad 18 for gate 
voltage application. 

According to the semiconductor device of Fig. 
6, basically the same operation and technical ad- 
vantage as those of the semiconductor device of 
Fig. 4 can be obtained. However, the following 
point is different from the semiconductor device of 
Fig. 4. 

That is, at the time of diesort test, the needle 
16 of the probe card is brought into contact with 
the bonding pad 41 and VSS potential is supplied 
thereto, thereby each of the transistors 17a to 17d 
can be turned off. At the time of containing the 
semiconductor device in the package, the bonding 



pad 41 bonded to the VSS pin (not shown) by the 
wire bonding, thereby each of the transistors 17a to 
1 7d can be turned off. 

In Fig. 6, there was explained the case that the 
5 needle 16 of the probe card is brought into contact 
with the bonding pad 41 and VSS potential is 
supplied thereto, thereby each of the transistors 
17a to 17d can be turned off. However, it is possi- 
ble to set the transistors 17a to 17d to be turned 
10 off by different means. 

Fig. 7 is a plane view showing a state that the 
needles of a probe card are brought into contact 
with chip areas and voltage stress is applied there- 
to when a semiconductor device relating to a fifth 
75 embodiment of the present invention is burned-in 
in a wafer state. 

In Fig. 7, each chip area 50 is the same as 
each chip area 10 of Fig. 3 excepting that a mem- 
ory circuit is provided in at least one of circuit 1 1a 
20 to 11c (11c in this embodiment), and word line 
voltage stress applying means is provided so as to 
simultaneously apply voltage stress to all word 
lines (or number of word lines, which is larger than 
that of word lines to be selected at the time of the 
25 normal use) of the memory cell array of the mem- 
ory circuit by applying a voltage to the pad 18 for 
stress test. 

In Fig. 7, reference numerals 56, 57, and 62 
are pads for stress test, which a part of word line 
30 voltage stress applying means, and reference nu- 
meral 63 is a pull-down high resistor, which is 
connected the portion between the pad 56 for 
stress test and VSS line 13c. 

Fig. 8 is one example of word line voltage 
35 stress applying means, and shows means for si- 
multaneously applying voltage stress to the word 
lines of a DRAM circuit described in a semiconduc- 
tor memory device of US Application No. 544,614 
(Japanese Patent Application No. 1-169631). 
40 In Fig. 8, MC denotes a dynamic type memory 

cell of one-transistor and one capacitor type. In this 
figure, one memory cell is typically shown, but a 
plurality of memory cells are arranged in a matrix 
manner, thereby a memory cell array is formed. 
45 Reference numeral 51 is an NMOS transistor 

(cell transistor) for transfer gate of memory cell 
MC, 52: a capacitor of the memory cell MC, and 
VPL: capacitor plate potential. 

WL1 to WL3 ... are word lines of the memory 
so cell array, and connected to each gate of the cell 
transistor 51 of the same row in common. 

(BL./BL) typically denote a pair of the bit lines 
of the memory cell array, and connected to each 
drain of the cell transistor 51 of the same column in 
55 common. 

One end of each of MOS transistors 53, 54, 55 
is connected to the end of each of the word lines 
WL1 to WL3. The other end of each of MOS 
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transistors 53, 54, 55 is connected in common to 
the first pad 56 for stress test, which is not used at 
the time of normal operation. Each gate of MOS 
transistors 53, 54. and 55 is connected in common 
' to the second pad 57 for the stress test. 

Reference numerals 58 and 59 denote MOS 
transistors for bit line precharge, 60: MOS transis- 
» tor for bit line equalization, VEQ: bit line precharge 
equalize signal; and 61: bit line precharge power 
line to which the third pad 62 is connected. 

According to the structure of Fig. 8, when the 
screening of the defective chip area is performed, 
the needle 16 of the probe card of the tester is 
brought into contact with the pads 56, 57, and 62 
for stress test provided in the memory circuit area, 
and voltage stress is applied to the word lines WL1 
to WL3. Thereby, it is possible to perform the 
screening of the defective chip area in view of the 
wafer process of the cell transistor 51 . 

In this case, voltage stress may be applied in a 
state that all transistors are turned off without sup- 
plying power voltage to the memory circuit (that is, 
VCC = VSS = 0V). However, since the respective 
bit lines BL, /BL are in a floating state, there is 
possibility that electrical field stress, which is gen- 
erated between the gate and drain of cell transistor 
51 by the potential difference between the word 
lines and bit lines, will be insufficient. 

In consideration of the above possibility, the 
following operation may be added to obtain more 
effective result. 

That is, power voltage VCC is supplied to the 
memory circuit, and set to be in a standby state 
that no data reading/writing operation is performed. 
Then, the bit line precharge signal generator (not 
shown) is activated, so that a precharge equaliza- 
tion signal VEQ is generated. The bit line 
precharge transistors 58 and 59 are turned on, and 
a predetermined bit line voltage VBL is supplied to 
the bit lines from the third pad 62. 

By adding the above operation, a predeter- 
mined bit line voltage VBL can be simultaneously 
applied to all bit lines with substantially no correc- 
tion of the conventional circuits provided around 
the bit lines. 

Then, stress voltage VS is applied to the first 
pad 56, and gate control voltage VG having VS + 
Vth (where Vth = threshold voltage of MOS tran- 
sistors 53 to 55) is applied to the second pad 57. 
Thereby, the MOS transistors 53 to 55 are turned 
4 on, and the predetermined voltage stress is applied 
to all word lines WL1 to WL3. 

Moreover, a predetermined bit line voltage VBL 
(e.g., VSS) is applied to the third pad 62, so that a 
predetermined voltage stress can be applied to the 
portion between the word lines and the bit lines, 
that is, a gate insulating film of the cell transistor 
51. 



In this case, the cell transistor 51 is in a state 
that a triode is operated, and a channel area is 
formed on the entire surface under the gate elec- 
trode, and voltage stress is directly applied to the 
5 entire surface of the gate insulating film. 

Since the stress voltage VS and the gate con- 
trol voltage VG generally are higher than the power 
voltage VCC, the stress voltage VS and the gate 
control voltage VG can be also used as an apply- 
w voltage to the gate electrode of each of the transis- 
tors 17a to 17d of Fig. 7. 

Therefore, the second pad 57 of Fig. 8 is used 
as the pad 18 for gate voltage application, so that 
the gate control voltage VG can be applied to the 
rs pad 18 for gate voltage application. 

According to the structure of Fig. 7, the same 
operation as the semiconductor device of Fig. 3, 
and word line voltage stress applying means can 
be used for the following operations. 
20 That is, at the time of voltage stress test, the 

needle 16 of the probe card is brought into contact 
with the VCC pad 14b so that the VCC potential is 
supplied thereto. The needle 16 of the probe card 
is brought into contact with the VSS pad 15b so 
25 that the VSS potential is supplied thereto. Then, 
the needle 16 of the probe card is brought into 
contact with the pad 57 (or 18) for gate voltage 
application so that the gate control voltage VG is 
applied thereto, and the transistors 17a to 17d of 
30 Fig. 7 and the transistors 53 to 55 of Fig. 8 are 
turned on. 

Also, the needle 16 of the probe card is 
brought into contact with the pad 56 for stress test 
so that the stress voltage VS is applied thereto. 

35 Moreover, the needle 16 of the probe card is 
brought into contact with the pad 62 for stress test 
so that a predetermined bit line voltage VBL is 
applied thereto. 

At the time of the diesort test, since the com- 

40 mon connection node 18a is pulled down to the 
VSS potential by the resistor 19, the transistors 17a 
to 17d of Fig. 7 and the transistors 53 to 55 of Fig. 
8 are turned off. At this time, since the pad 56 for 
stress test is pulled down to the VSS potential by 

45 the resistor 63, the source nodes of the transistors 
53 to 55 of Fig. 8 are fixed to the VSS potential. 

After containing the chip area in the package, 
since the common connection node 18a is pulled 
down to the VSS potential by the resistor 19, the 

50 transistors 17a to 17d of Fig. 7 and the transistors 
53 to 55 of Fig. 8 can be turned off. At this time, 
since the pad 56 for stress test is pulled down to 
the VSS potential by the resistor 63, the source 
nodes of the transistors 53 to 55 of Fig. 8 can be 

55 fixed to the VSS potential. 

In Fig. 7, in place of the pad 57 for the gate 
voltage application, the pad 56 for stress test is 
connected to the common connection node 18a, 
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and the transistors 17a to 17d can be switch- 
controlled by the stress voltage VS. 

According to the semiconductor device of Fig. 
7, the same technical advantage as the semicon- 
ductor device of Fig. 3. In addition, the voltage 5 
stress pad 57 for applying the voltage stress to the 
word lines of the memory circuit can be used as 
the gate voltage applying pad 1 8 for switch-control- 
ling the transistors for selectively shortcircuiting the 
plurality of VCC lines or VSS lines. Therefore, the io 
number of pads may be small. 

Regarding each of the semiconductor devices 
of Figs. 4 to 6, the memory circuit and word line 
voltage stress applying means can be provided in 
the same way as the semiconductor device of Fig. 15 
7. 

In each of the above-explained embodiments, 
the structure of the pad for stress test is not limited 
to the bonding pad. If the pad is connectable to the 
contact needles (conductive rubber may be used in 20 
place of the needles) of the probe card of the 
tester used in burning-in in the wafer state, any 
pads may be used. 

Moreover, the above embodiments explained 
the case in which the plurality of VCC lines and 25 
VSS lines, and the plurality of VCC pads and VSS 
pads are provided in the plurality of circuits. How- 
ever, the present invention can be attained in the 
same way as the above-mentioned embodiments in 
a case that at least a plurality of VCC lines and 30 
VCC pads are provided in a plurality of circuits or a 
case that at least a plurality of VSS lines and VSS 
pads are provided in a plurality of circuits. 

The present invention is not limited to the 
above explained embodiments. The present inven- 35 
tion can be variously modified in the scope of the 
gist of the present invention and the claims. 

Claims 

40 

1. A semiconductor device characterized by com- 
prising: 

a plurality of circuits (11a to 11c) formed 
on an tC chip area (10), having electric power 
systems each being independent; 45 

a plurality of power potential supply wires 
(12a to 12c) connected to the plurality of cir- 
cuits, respectively; 

a plurality of power potential supply termi- 
nals (14a to 14c) connected to the plurality of 50 
power potential supply wires, respectively; 

at least one pad (18) for voltage stress test 
formed on said IC chip area; and 

controllers (17a, 17b) for controlling a pre- 
determined voltage stress to be applied from 55 
one of said plurality of power potential supply 
terminals to all power potential supply wires on 
the IC chip area by use of an input from said 



pad for voltage stress test. 

2. The device according to claim 1 , characterized 
in that said controller has a transistor for selec- 
tively shortcircuiting said plurality of power po- 
tential supply wires. i 

3. A semiconductor device characterized by com- 
prising: ! 

a plurality of circuits (11a to 11c) formed 
on an IC chip area, having electric power sys- 
tems each being independent; 

a plurality of ground potential supply wires 
(13a to 13c) connected to the plurality of cir- 
cuits, respectively; 

a plurality of ground potential supply termi- 
nals (15a to 15c) connected to the plurality of 
ground potential supply wires, respectively; 

at least one pad (18) for voltage stress test 
formed on said IC chip area; and 

controllers (17c, 17d) for controlling a pre- 
determined voltage stress to be applied from 
one of said plurality of ground potential supply 
terminals to all ground potential supply wires 
on the IC chip area by use of an input from 
said pad for voltage stress test. 

4. The device according to claim 3, characterized 
in that said controller has a transistor for selec- 
tively shortcircuiting said plurality of ground 
potential supply wires. 

5. A semiconductor device characterized by com- 
prising: 

a plurality of circuits (11a to 11c) formed 
on an IC chip area, having electric power sys- 
tems each being independent; 

a plurality of power potential supply wires 
(12a to 12c) connected to the plurality of cir- 
cuits, respectively; 

a plurality of power potential supply termi- 
nals (14a to 14c) connected to the plurality of 
power potential supply wires, respectively; 

a plurality of ground potential supply wires 
(13a to 13c) connected to the plurality of cir- 
cuits, respectively; 

a plurality of ground potential supply termi- 
nals (15a to 15c) connected to the plurality of 
ground potential supply wires, respectively; 

at least one pad (18) for voltage stress test 
formed on said IC chip area; and 

controllers (17a to 17d) for controlling a 
predetermined voltage stress to be applied 
from one of said plurality of power potential 
supply terminals to all power potential supply 
wires on the IC chip area by use of an input 
from said pad for voltage stress test, and for 
controlling a predetermined voltage stress to 
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be applied from one of said plurality of ground 
potential supply terminals to all ground poten- 
tial supply wires on the IC chip area by use of 
the input from said pad for voltage stress test. 

5 

6. The device according to claim 5, characterized 
in that said controller (17a to 17d) has a tran- 
sistor for selectively shortcircuiting said plural- 
ity of power potential supply wires and a tran- 
sistor for selectively shortcircuiting said plural- 10 
ity of ground potential supply wires. 

7. The device according to one of any claims 1 to 
6, characterized in that at least one of said 
plurality of circuits is the memory circuit (11c), rs 
the memory circuit has a memory cell array on 
which memory cells (MC) are arranged in a 
matrix form, word lines (WL1 to WL3) con- 
nected in common to the memory cell on the 
same row of the memory cell array, bit lines 20 
(BL./BL) connected in common to the memory 

cell on the same column of the memory cell 
array, and means (53 to 55) are formed to 
apply a voltage stress to all word lines of the 
memory cell of said memory circuit or larger 25 
number of word lines than the word lines se- 
lected in normal use by applying the voltage to 
the pad for voltage stress test. 

8. The device according to claim 7, characterized 30 
in that said memory circuit is a dynamic type 
memory circuit having an array of a dynamic 
type memory cell. 

9. The device according to one of any claims 1 to 35 
6, characterized in that said IC chip area is one 

of a plurality of chip areas formed on a semi- 
conductor wafer. 

10. The device according to one of any claims 1 to 40 
6, characterized in that said IC chip area is 
contained in a package, and finished as an IC 
circuit device. 
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